Autophagy and TrkC/NT-3 signaling joined forces boost the hypoxic glioblastoma cell survival.
Glioblastoma multiform (GBM), the most common and aggressive primary brain tumor, is characterized by a high degree of hypoxia and resistance to therapy because of its adaptation capacities, including autophagy and growth factors signaling. In this study, we show an efficient hypoxia-induced survival autophagy in four different GBM cell lines (U87MG, M059K, M059J and LN-18) and an activation of a particular neurotrophin signaling pathway. Indeed, the enhancement of both TrkC and NT-3 was followed by downstream p38MAPK phosphorylation, suggesting the occurrence of a survival autocrine loop. Autophagy inhibition increased the hypoxia-induced expression of TrkC and its phosphorylated form as well as the phosphorylation of p38, suggesting a complementary effect of the two processes, leading to cell survival. Alone, autophagy inhibition reduced cellular growth without inducing cell death. However, the double inhibition of autophagy and TrkC signaling was necessary to bring cells to death as shown by PARP cleavage, particularly important in hypoxia. Moreover, a very high expression of TrkC and NT-3 was found in tumor sections from GBM patients, highlighting the importance of neurotrophic signaling in GBM tumor cell survival. These data suggest that a combined treatment targeting these two pathways could be considered in order to induce the death of GBM cells.